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£ g^g] ^ ^ofl ^ ^#JjL, ^"71 *iff- 

XI Jr<2j. <y7>£]^ Ofe} Aj-71 ^-g-^-ofl ^#5^ AjJll- 

tfl^ 3^*1 ^^*H ^eHM^q ^-g- <3#xm ^ ^ji, # 
£ 3 

q$S.*W*\, LCD, 3*}^ ^B}olM, <?]tHE^ 
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^eWS ^ ^-^1 {APPARATUS OF DRIVING BACKLIGHT UNIT FOR LIQUID CRYSTAL 
DISPLAY} 

£ i£r ^HH 4^ ^ 1^14. 

^ S^l ^KLCD, liquid crystal display)-§- SjeHm ^ 

^ 3.A) ¥ A>oH fl- (dielectric 

anisotropy)* ^ ^17>^>J1, o] ^)si\ *\] 7 }% 2^«H ^ofl 

*1 #tfl7> ^ ^1 f^H tflS.3*l SJiLSAi, o] ^oflA^iE «f^- 

M^^l^BKthin film transistor, TFT)* °l-§-tr TFT-LCD7> ^S. o]-§-5q 
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^ ^, «q efo] e (backlight) ^17> ^-sj-sH ^^r^^l^. 
<8> ofl^ K x\ w^Sl-olE ^o.^ ^ Bfln-g. A>-g-^ igno) 

^^ofl tcj-^ a)*>t§ b^^o]e^ oH*jt§ a^eJ-olEs. ^g-^tf. *|s>^ ^efojE^ eg 

<10> *V^, e«sr# A>-g.^ ^-f , Z]- Bjjir ^| ^ = ^Oj^] o.*) o^f^ 

£r A #ff-» lK V ^^^711 ^1^" ^J17]- ^Cf. ojl- <H^H, ^ 

^ #^1 £ff- ^l7l# ^^l^H ^ ^H^l Zj-^jl, Z| e»xro] S.^ aV 

<H> ZLEiq- olsi w o V<Mo. S z]- 3»scq ^c«fl ^_o_ ( z}- igiro} oj= # ^. o] 

ale] PCB^ll n]-el- tcfs 5E#^- ^*l*flo) *Vcf. ziS ^l^fl, s]St i§7« nfl 

^ tifl^^- ^Sflo) ^-JZS ASi ^I^Al 71 _H , BflA] ^Vjr 7_V^ °1 M" iiOl^ 

^3 <y*H 21 = «1 *lHofl c^^o. nl ^1 Til ^cf. 

<12> o] *V afl §.0)1 , -E-€- ^>M-^ SL^CLS. 9}V]&\ PCB^l ^SKil ^ 
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<i3> n&iq- o]e^ « 0 >ai^. ^ s zi-zj-o} ^-i- sj-^-^i ^Kels. 7fl 1 t^o.s. 
4°]*}*) ^-W. 1:°! ^ ^s. ^ *}^-7} ji^-q-Ai #-^ 7 } *=*l ^ 

^-f^l ^5. *13H1 * *lff- ^-°>ol ^-Efl^ Bfl5}olS 

<14> 4^ ^3°J ^ ^-i- ^ ^ 3]^r ^^-7> ^7>£]JI o)o]} xx\ 

<15> t^ol oia.j77.l- S}^ S]^ ^^]« ^-^>7fl *}*1 <&JLS. A ^ 

<16> ^-rgol °l^-^> ^ Cf€- 7l#^ 4^1^ ^#3°J ol^ol^^l ^ 

^ ^eM^ ^1^1 ^^-fr *^Al7l^ ^oicj-. 

<17> Olel^- 7l^^ 4^11" °1^7l ^% %Q^r S^Kr ^Sj-OlM ^ 

OlCf. Ol «l5l-OlE ^ ^1- 



<18> ^-71 %^,o]} £^Hfr ^<?Rr ^ 



O WT 



<19> # 7 ) ^ ^Jf^M #^51^ 3#*Hr #ff- ^171, ZielJl 

<20> ^J-71 ^ ^l7lS.-^-Eiol Aljrsj. ^JjLofl^ 9j7>£l^ ^ ifl 7$o) Al^ofl nJ-Sj- #7} 

<21> -g- 
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<22> ygxgci} q ^X\d\)6\) nfsig ) 7j= ^-g-^if 1*>€* 2^ S^-g- S^-*> 

°} , #7l 2*Hf 3<|H -fKES)^ #7l ^<*fl <?17H>^ ^^71, ZL^Jl #7l £ 

#7l 1^ ja^bfl ^^-i- ^-g-*Kr ^7l» i^-W. 

<23> ^71^ #7l ^7lfij- #71 afloJJf A>olcH} o^^M # 7 1 ^7]£_». 

^ff-# Sfl^Hr #7) M ^H^l ^"^1-7114, #71 &<$7)<>) 

#71 2*}^ #71 %Q ^H-^- AVojo]] O^S]^ #71 2^ ^^^.W-E^ 

3#*H sfl^Rr #71 ^H-^l ^^Hr 3°1 W>^^>C)-. 

<24> %Q sq^y.E^ i^^H #71 #ff- ^^ofl ^"^Kr ^ 

^ 1J r, H^jI #71 *iff- ^l7lS.^-EiSl #71 ^ #71 Cl^l ^flol A]^o)l ufe)- #7l 

<25> ^^Rr #71 ^ ^pli^fE^ Al^o]] ir).ej. #7] r]xQ ^ 

3SRr ^H^f , #7l 3X] = ajl ^-^.W-Elo] a] -^ofl trfe} #7l 

» *lH*Kr £r/£- = *)H^~t- ifsH , 5£^r #71 ^ff- ^)7}S.^-B]9] # 
71 ^^-7} ^€[<^ n^}^ #Jr» #7l £t/SlS. «-o]) m 

*}£r ^-^-¥-# Cl ^ ^Cf. #71 ^/^.^ ^H-T-^- #71 J2pf^- iLJ^ 

5.-¥-^^l Aljr # Efl Oil 4^ #7l ^^l-^-l- ^/^SAl^t}-. 

<26> MJ-^Sl ^ ^AHHl 45^, ^-ff- ^7l^ #71 31 ff- 

^ ^3. <g^^ ^^7l, 7^ ^ Cfol^c^ ^- 7l ^s. MWLofl ^-7] ^ ^<>| 

«- Afolofl 7-1^ if-tbCf. 
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<27> H^-g- #J1S. *H ^ ^X\d\}6\] cfl^H ^r*Rr ^ 

°HH ^Ai* 7>^1 ^>7> -g-oi^i ^ ox$m ^Ml^l -i^W. n^M- 

<^ ^-ol^l. zgEflJL ^ ojo.^ ^7HH ^*Kr ^*HH ^ 

3*1 -f-SH -B-^rtb cflsflA^ -g-o^v ^-if i-^ 

<28> ^ i^o} ^Al^ofl ^ on^ £ a] ^]ofl cfl^H, 5^3^- #^3. *><^ # 

<29> J£ l£r ^HH 4^ 3.*] ^^-^Ol ZL > £ 2^r tr Sl"^^ 

<30> £ H £Al^V Wj-Sq- ^o), ^6\] n|-s ofl^ £Al ofl^y £A|t 

(liquid crystal panel assembly, °l^f "^^ S^l^Me}- ^4)(300) ^ °H1 

7fl°lH ^-^-f-Cgate driver) (420) Q ^]o)b\ ^§-^(data driver )(430) , TlMm 
^^(420)^1 ^ (driving voltage generator )( 560) Q $\°}^\ 7- 

^(430 HI <&^.& T^lS ^-^(gray voltage generator ) (570) , 1^]$ 5^ 

31(300)3. £4*}^ ^3 ^^-(600), ^^(600)^1 9l±r ^ 

^ ^1^^(700), <£n\m700) ^^Hl <£^s\°] 9XS= ^ 

(580), ZLE]J1 ojs.^- *lH?>Kr x\s_ ^H^tsignal control ler)(550)» 5L^>J1 

<31> ofl^ SAl^-(300)^r ^7> 5^51 # ^ *L^°} A] Jr ^ ( Gl -G n , D^)^ °H 

€ ^Hr^ sMi(pixel)# 5L^H, A ^l^(Gi-G n , Dj-D m H] ^H%1 

^(switching element )(Q)Sf o)d\] <g;g^ ofl^ ^^7l(C lc ) ^ -fM ^7Kstorage 
capacitor)(C 
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st )» ^lSl^(Gi-G n , Di-D m )-& x\3L (scanning signal) *\ 

JKgate signal)* ^ H o v ^°-S. ^ aij:^ TflojE^ 

(G!-G n )4 sH 1 " AJK i mag e signal) SE^r cflol^ 41 3L (data signal)* Sl^SH 1 ^ 

^olE^CDi-D,,,)^ ^^M, #3 ^Rr ^ ^^7l(C lc ) ^ -fi-^l ^^7l(C st )Sl tb 

ojj^ ^^7](C lc )^ ^4(Q)^ ^>sf ^ ^(common voltage) a 

^ ^(reference voltage)^ <&^£H ^cf. -FM ^^7l(C st )^ cf^ 

^r€- ^1* 7l§ ^^-ofl <g^s)^ oicf. neiM- -frxj ^^7l(C st )^ t}^. 

^*rfe «>5- ^ 7flolEA][olsr> «t1t£ 7fl oIeai ( previous gate line)"^ ^ 
£)<H ^ 3*>3 ^ ^ Mfl^ ^(separate wire typeHel-Jl * r 

^, **r^ "<H4* TflolE h o vai (previous gate typeH&)-ji tr^f . 

tr^S, 5*1 # 2:^^1(300)* ^^oi iL^ £ 2<HHSr ^ 7 fl^^^.S 14 

S. 2°\) £Al*r 2U (300)^r ^iS. J±^r X^^-(100)3f S 

*1#(200) ^ 1- A r o)o] on^^ (3 )^. if-tVcf. ^ ^Al^aooHlTT Tflol M*i(Gj-i, 
Gj) ^ HHEiAKDj) 3)- ^>(Q) ^ -fM ^^7l(C st )7l- o^cf. ^ 

^7l(Ci c )^ ^ 5*1 #(100)^1 S)-i ^^-(190)^- ^ 5*1#(200)S] 7]^ ^^-(270) 
•i" ~ ^ ^(190, 270) A>o] 6n^f,( 3 )o. o.^^ s ^ 7}^^. 



25-9 



1020020035753 <£z}: 2003/1/29 

<35> ^ ^^-(igo)^ ±sj\% ^>(Q)o11 <£^s\v) 7}^ ^^-(270)^- ^ ^1^(200) 

<36> ^7l^A^ ojj^ 3^ ^^-(190)4 7l§ ^^-(270) Ol ^*Kr #7}$-a) £ 

^2)-^ SAl^-doo, 200H] ^^>(£^1*>^ S^g-Hl £]*H ^ 

<37> ^^-(190)^ SL^ 7l§ ^<y-8: ^171- t7ti£] Bfl^o] S X|:£ (100)^1 

^l^H s±± ^^-(190)4 ^^%SLS.*\ -B-^l ^^7l(C st )» 7)1 o]e yj- 

*H ^-r- s}-^ ^(190)^ nfl 7 fl^ ^ 7|] °1 (Gi-i)s(- o.SM] 

^l°l^(Gi-i)^ ^) -fj-xl #^7l(C st )^ ^ ^>1- o] = cf. 

<38> E 2 ^ ±*UQ)2) <fe Si(MOS) M^^l^l- iL<*j^ji ^o.c^ ( o) £A 

M^^l^E^ *J*fl ^^ofl^i ^(amorphous silicon) iE^r ^ 

(polysilicon)# ^f^S. ^ ^j^^e^ 

<39> £ 2<HH<2Hr igz] 7l§ #^-(270)°l *>Jf ^^-(100)^1 ^tilS^ &<Lv\ 

°1 ^1 ^ -T- ^^"(190, 270 H S-if- ^^S. ^-i-^^lcf. 

<40> ^ ^^^71 <H*1H^ 2]- 5^7} ^(R), ^(Q), ^A_H( B ) aJ^ - 

i^lt^Ol^ £ 2°H^r 2M1 ^(190)°fl tfl-g-*Rr ^^ofl i ? Aji ) gc^ 

^EKcolor filter)(230)» ^-w^ji oi^ oj|£. j^-jr o^tj-. ^ ^ 
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(230)^ 5. 2°fl4*^ ^3. ^ S4 4(200)4 sfl^ ^^1 f§s§s\7)*Y &X\# 
(100)2} 4^(190) 4 SEtt ^sfl^l ^^1- ^£ &4. 

<4i> 44 £ 1-8: 4^4^ , 711 o]e ^-§^(420) ^ OlolE-1 ^*L(430)^ 44 ^ ^. 

^Jf (scan driver) ^ ^^^C source driver)sfJl£ tfn] 4^ TflojE 

IC( integrated circuit) ^ ^p-^ ICS. 01^-44^ ^4^014. 4 <*} 

4 fiAl^ 2^*ll(300)£] 4-r-°ll 4s ^7fl444 2^31(300) 4°H 44€ 
4Jl4(Gi-G n) Di-D m ) ^ 44 e^4^eKQ)4 ^ o_3L 2^1(300) 4^1 

€ ^£ SU4. 

<42> TllolE ^w.(420)^ ^4 ^44 2^*11(300)4 Tflo] e ^(d-GnHl ^^4^ ^p- 

^ 44 ^^(560)^44 TllolH 44(V on )4 Tllols SLE. 44(V off )4 24^-iS- 
711 oIe 7llolMAi(Gi-G n )oll 47 r tr4. 

<43> c^oIe^ ^g.Jf(43o)^ 2^*11(300)4 tH 0 14^KDi-D m )^ $U°-4 7fl2 4 

4 ^-^(570)^44 Til 2 44(gray voltage)^; 4^44 3143 4^:5.4 
3H34(Di-D m Hl 47>44. 

<44> *g3L^-(600)^r dj^j S44 2^31(300)4 4^ ^r4°ll #44*1, 444 

(700)s-?-e-14 M^- 4ff- °)7} ^ tL^] tcj-4 ^ ^401 ^44. 

<45> <y43 0.5. 444 ^^^-(600)^ 4-1- iHW^r ^sol4<Hl£, ^jes^4<31 *i.g- 

^■^^l-Tll 4444 J£44, i^-^-AS-^-E^ WJ-g- ^44^ S4^ AlE, Ol a ^ 

^ 4« ^-4tr ^-fr 4^r 4feS 44 4^. zleU ^ss.^-4 ie^& 

44 444 .£44 444^ 444 ^^.s. o] = ^^ 01^. 
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£%#iL5. ^A>^Cf. i^-^-O.^. ^A}^ H]^ 3j=J£3g. lfl^-6fl>H ^tilAl-SlTlM- 

°>efl -^ofM scattering)^ ^jg-^sj t+7»|| 4gtf. s^oflAi 

A}^ ^ e- S}-A}. a] es. cq^ ^o. S #A}5q7ti ^cf. 

<47> ole^ ^S-^-(600)^ ^S^r ^^M- ^ cfol^.c(LED) f-^r A}-g-^- ^ 

an*. 

<48> ^<jj Aj A ]^oflA^ ^S«.( 600 )o) efln^. tgjg- Bgs.g. Oj-g-^ _ £ 16\) 

(700)7> ^=^(600) Z*ZH o^s]^ ojef. 

<49> z^o] oi^EK700)fe ^JS ^H^f , ^ ^^-¥-(560) ^ ^^(600)^ 

*H , Efl-§-*Rr ^ igirjH ( 6 oo)!- *lH^-cK 

<50> ola^ TflolH ^-^-(420)^ ^«.(430), ^ ^^^-(560), 

^1»1eK700) ^ ^ S^l^; S^*fl(300)^ ^^-ofl ^fl^H °lti a] 

3E. ^1^-^(550)^] ^HE^t-fl ojofl cfl3r>^ Aj-^^^] A^^-cf 

<5i> a]^ ^^«.(550)^ <2]Jfol ngfls] ^l<H7l(graphic control ler)( 51*1 *H 

^ RGB TflS a]^(R, G, B) ^ o]^ SA]# aflo^^ ^ °m Ai^ (input control 
signal), <4m t 2 ! tM -^(vertical synchronizing signal, V sync )^ ^ 

^JJUhorizontal synchronizing signal, H sync ), *H<?1 #-^(main clock, CLK) , 

^(data enable signal, DE) ^l^^q-. a]^ h-( 550 )^ ^flo] <y 
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3 71^3. 711 °1M *(|<H * cflojEi *|H Allf *8*i*}JL, °1 *H S3 3 41 

11 ttfe} Tils ^1JL(R, G, B)# Sa1^-(3oo)^1 -g-^ s^ofl ^ 

^- B d ^, Tflols ^ Ajif 711 o]S ^-¥-(420)^ ^-f- ^^(560) 
3. tfliitflJl *\}o]b\ ^]o] ajj^ ^e)^- TllS ^1JL(R\ G\ B')^ cflo]El ^^-(430)S 
vfli^cf. SL^r a}s ^^-^-(550)^ ^^-(600)3} ^H^Kr Alj: 

(DCS)* ^I*!^ (700)3. ^tB}. 

-f-71 7>l3}- -^(vertical synchronization start signal, STV) , 
— ^ M ^W* 7flolH ^s. A]j:(g a te clock signal, CPV) ^ 7flo]E ^. s] 

— ^ ^-i- tb^Rr TflojE <yoflol^- A]jr( gate on enable signal, OE) f-fr ^tt 
^f. Tfl o]e ^ SQ^Ml- A]jL(0E)£r 711 °H ^l2L(CPV)fe ^ 

^(560 H ^-g-^tK tiHEi afloj a]s^ TflS ^IJL^I <QW$ m% *1 a] ^ ^ 
A l^r ^1 31 (horizontal synchronization start signal, STH)^ c-fl c>l E] a-] ofl sfltg- t^)o}^\ 
<?]7>^1-^ S.— ^UUload signal, LOAD TP) ^ HI o] e^ ^(data 
clock signal, HCLK) ^ if-tr^f. 

^ ^^(560)*r 711 o]e ^ *I<g-(V on )3r 711 olH SLS. ^^(V off ) Si ^ 

-$^«H 711 olM ^^¥-(420W ^--g-tr^f. 

^ ^^-(580)-^ ^^^-(600)^1 ^*H1 ^_a_tr Sltf, ^ DC 

^(Vin) ^ #<y-(0n/0ff)# -«<$«H ^^(700)5. *#Sh=r. 
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<55> TflolJE ^^.(420)^ a]s *1H ^-(550)S.^-E) 3 Tflom Aljrofl tcj-ej- t11o)e 

^ ^HlS 7fl^H>$d(Gi-G n )^ 9l7}*}<^ °] ^o]M^(Gi-G n Hl t^i 

^>(Q)# €^1^14. o]^ ^Ajofl c-flolE] ^^(430)^ ^<H^-(550)5.^- 
E)£] C-flolEi ^)1<H Al^ofl *)-E}. i^^l i:XKQ)7> ^^1^ ^ <$H 312: Ajl 

(R', G\ B'Hl tfl-g-SKr TflS ^^-(570)3.-^ o}^n. ^ ]o ]b\ ^IJe. 

^ *fl# d)^Bl^(Di-D m )ofl ^-^-^-4. ^olB^CDx-D m )<Hl ^-g"^ ^Jl^t ^ 

£ i$Ri ^KQ)« ^fl *fl^ sl-^l 917}^. H o i-Aio ii *v sefloj( frame ) 

^OlH^( Gl -G n )^ tfl^H 711 o]E ^ S-€" &± 

<56> ^3g f ol^Ei(700)^ -tlJL *1H Jf(550)5.Jf ^ ^ o}u) 

3 ^ ^^(580)5^-101 ^(Vin)^ ^(On/Of f )-6r °]-g-*H 

^^^-(600)^1 ^ ^iw. 

<57> oje^V olB]EK700)^ ^^-oll tflSH £ 3# #3 ^Ml^l ^tb^. 

<58> i 3^ ^ ^AHl^l rr)-s. oj^Ei^ ^eJ-o] e tLofl ^ sj^.£ojt}-. 

<59> £ 3 o]j ^a1*V w>sf ^-ol, ^n«. (600 )^ s«5L(601)3]- ^^7l(Cl)l- S^-Jl ^cf 

. ^H(601)^ ^^7l(Cl)^- Afol^i o^sqol ojcf. ^^71 (Cl)^ ^-aj-ie 
(ballast) ^^714. <y^Ei(600)°im 'S^KTl), ^71(200), #ff- #*l7l(300), 
PWM-^UOO), Hlsl(ioO), ^KTrl), HJ"*l-§- cfol^.= ( D i) 
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(Tl)*r «8 = Jf(600W ^S(601)» *lif» ^^4. &<&7] 

(Tl)^f -B-S. ^^-tb 371^ >^*Hf - 7 j)o} i^>^ iEL<a 

(Lll, L12)^ 2*>^ aSl(L13)* Sf-^H, 2*}% S«a](L13)sl ^ #^ 4^7] (ClW, 

^7l(200)fe &<&7] (TD^l i*>^ s^(Lll, L12H1 <S^s]<H JE^f- 
4. ^71(200)^ #3 7^(R21, R22), #3 H^^l^EKTr21, Tr22) H?)JL f>\ 
^^7l(C21)# 

^^71(11)^ ^ ^^(Lll)^ ^oflif ^ -r- m^*liEKTr21, Tr22)£| 

zm&\7} £U S^CLlD^l- ^^7](C21)7]- S^sM ^cf. SE^V 

ig^KTl)^ cf^ 1*>^ 5^(1.12)^ <#<£H ^ ^ 7fl^ M^fl^l^E-K^l, Tr22)^ 

Bflol^ 7 ]- S^sH Sft^, SM^(Tr21, Tr22)5l o] ojE^ ^JlS ^ff- #z\7] 
(300 HI XI tf. zj- 7-l%V(R21, R22)^l ^ ^ S^l^B|(Tr21, Tr22) 

^ iJflol^ofl 5UJL ^-f-JLS. ^<y-7l(Tl)^ 1*># S^(Lll)^ 

^1 tf. 

^l7l(300)fe ^71(200)^11 = ^ ^ ^ ^«y-7l(Tl)5l 3.<£ 
(Lll, L12W * 3** ^-g- ^^7l(C3l), x-l*J-(R3l, R32) ^ 

^■W-g- tW.2.I=(D31)# 5L^>J1 ^cf. ^^7l(C31), *WR31) ^ cfol^c^D ^. 
a £ t= ^^171(200)^1 S^fl^l^El(Tr21, Tr 22)^1 0)0^ ^>ofl 

^ ^7f^ s.^ 91^. 7^J-(R32)^r S^^^(Tr21, Tr22)£| o]u}b\ # 

*H SH£ ^7f2f PWM-f-(400) A>o]ofl o^sqo^ ^cf. 
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<64> PWM^(400)^ 3) = ^ ^ol«.(40l), ^.^(402) ^ *ll<H -t-(403)» 

i^5}JI ^cf. s) = «JJ *M-¥-(401)fe ^171(300)^ ^^-(R32)4 5tU 

, ^ ^ls(DCS)* W^fet)-. 4-¥-*> ^-¥-(402)^ ^fi- ^171(300)^ T^J- 

(R32)4 <d^£H SU*}. £r/-$-H ^1^^(403)^- ^ = ^ *)H^-(401)2)- 
(402)^ #^ 913., £t/j2.S ^(On/Off)* ^^4. ^aJ} *1H 

■¥■(401)^ £.JL-?-(402Hl^r wis 71 f-oj s.Qs\o] satf. ^7l(200)S <^sq 

^ o a-(Vin)4 ^71(200)^ a>o]o 1 1^ i^^s. *>-8-3fe 5.^ S^xl^Ei(Trl) 
4 $1^B](L1)7> &al, E^fl^^E-KTrl)^ TflolE^ ^5)(100)» -f-*> 

^ ^/^e ^i<h^-(403)^- sa^. 

3<H 5Afe»Hl, 3*H*i ^H-SL *J=s}^ «J-^oi ^^oicf. 

<66> oi^e) (700)^ >s-Afl*»n >a^^tf. 

<67> M^^liBl(Trl)^ Hisj (100)5.^3] *|H ^lS°ll 4^ -& S^r £LILS\5L, o]o\] 

^ ^ ^^(580)3.-9-3 °] DC <gsj ##(Vin)# M 

^l^B](Trl)2l #^£r •a^EiCLl)* 71^ ^7l(200)<^ 

<68> (200)^ ¥ S^^^E^(Tr21, Tr22)7|- HcflS €£7^.2-^ nj-e* 

^» ^«a-7l(Tl)^ a^CLll, L12)S. ^^tf. 

<69> ^^7l(Tl)^ a^CLll, L12H1 -?]7>5l^ ^ofi xtJ-Ef, 2*}^? S«1(L13H 

*fl# 3.71^ -B-£ *lff-7} ^S*>J1, ol JEL=. ^3.^ ^€?1 (CD* 71^ *g5L(601)°l] <?] 
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7}s\jl o]6\] nj-e}- ^ = (601)7> ^^^cf. ^(601H1 °}^°] ^ 2*}^ ^^(L13)^l 

ojofl rrf^ a^(Lll, L12H1 ^ tMs^cf. 

<70> ^71(200)^1^ 3^ *I3Lfe ^-ff- ^l7l(200)ofl ^-g-^t}-. ojs^ 

AlJL^r ^7l(C2lHl 51*11 ^E^^U, cfol^c^Doll o|sfl ^ ^s.^ ^ 
7nKR21, R22)ofl ^§fl *fi^ 371^1 *l<#iL5. -g-<y-£H 3 it ^IJlSAi PWM-*f(400H 

<71> PWM-^-UOO)^ ^-ELMl] 0^(401)2}- 2pf*}- ^-^(401)^ #*1 7l (200)5.^ 

<72> ^jriaj} *1H«-(401)^ ^ #*1 ^J^l 7l^*H ^}o]^-U03)o\] 

^ls(DCS)^ ^- Hi all- ^^H, ^H^-(403)^ ^*]7} 

^1JL°11 nq-e} £E±- ^Shg- «1^(100)S. #§1SH S^^liE^(Trl)5| 

H^r/iL-E. ^7l» ^]<>im. 
<73> ^Hf*} i^(402)^ *lff- #*l7l (300)5.-^- E^ A]S7l- ^ & o]^>^ ^ o. 

, °11« 7iefl*gol s-f ^•Hflsl Ajif ^<1>H ^r/^-S ^H-^(403H1 

ol^ e ^flxl^Ei(Trl)Sl -2-/3.2. ^Htt ^H^fUOD^fE^ *|H ^Isofl 2l«fl 

<74> zle^ ^7l(200)^E^ ^s 7> o] ^q ^ o. j ^tL^ ^«.(402) 

^, ^11- l-^ Jiellttl *M ^H-r- (403)S. ziel^ £7.2.5. 

^lH^-(403)fe *lH-f (401)5.-?- E^ ^ Aljrojl -?-^>7fl £.2. ^oj-(Off)^- Hi 
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31(100)5. ^-g-tsH S^^l^EKTrl)* ^2. = a]^°.3.*| ^H^-(600)5. <>]7>S|^ ^-ff- 

<75> cf^- > £ 4 # ^JIS *H ^Hll- ^^*Vcf. 

<76> J£ 4 ^ .g. ig-cg^ Cf ^AHH ^ 0]^E^ ^^o]E «.o] 5] S £olcf. 

<77> £ 40} £ 3^ Wlm^- nfl ; ^s. ^}7l(300)7> ^<a-7l'(Tl)^ 2%\^ 

S^(L13)^1 ^S\<>] &cHr ^1^^, ?H 

<78> ^, £ 4^1 JEAltb 3*^, -g- ufs ^ a] oil o]l 4^ #-fr ^1 71(300)^ £ 

#71(11)3 2^># S^(L13)^ sjs.^ *)H^-(401) a}°H ^sqo} £<g-7l(Tl)sl 2*}^ 
^(L13H1 JL=.fe Si-frl" PWM^f (400)5. 5qs.^A]^ ^S(601)# *H <H ^ . 

^, ^71(200)^ ^ M^^]iEKTr21, Tr22)3 o] e^ ^ ^*l£H $X^. 

<79> Ojc^ ^-o] a. ^V^ollA^ ^nofl ^ o]^E| PCB5 5l] = «jcT>^ £ 

4s -g*l*V*l Qjls. ^ = o)l ^=.o| #*i*}cx| ^5. #Efl# ^q-tb 
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1] 

2] 

1*}^ ^4 2*>^ StNM, ^-71 2*>€=- 3«H -B-SSlfe- ^-71 # 

S]7>*Hr &<&7], HE) 51 

#7] ^<&7}2) ^7] 1^ iS^ofl jus ^-g-^Hr 

3] 
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7}^B\9] 3#*H *fl^Rr -i!JL# #71 ^ »H^1 ^#*Hf ^ 

* #*1 • 
[^T 1 * 4] 

*I|2^HM, 

#7l #ff- 7} ±± ^-7} &<&7]*\ ^7} 2%\^ ^7} «- A>ol<>j) <£ 

^3<H, #71 2*\n 3^S^E^ ££«H ^fl^Kr #71 ^ ^H^l 

^#*Rr ^^1^ T 2 -^ #*1. 

[3^8" 5] 

*fll%MH, 

#71 ^ ^3.^3 *Iff-# #71 ^^-°fl 

#71 ^ ^l7lS.^^ ^71 ^ #71 *\]o] Alio]) uj-el- ^- 7 i 

« cl 5L^jRr ^Bl-olE ^ ^1. 
6] 

#71 ^JRr, 

#7l ^ #7)7]s.i?-&\<>\ a] J: ofl xtj-ej- ^-71 ci^i *\}o] a] si- ^el*>^ = ^ *fl 
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[^T 1 * 7] 

7> i^^lt sfl^sRr <#7] ^H^l ^-g-^Hr 4^-^> ill 
[^nF* 8] 

A o V 7l #-ff- 7l ^ ^-71 ^ ^^ofl >HS ^ 

71. g -8-71 ^fl- ^#J?-6|| ^-71 %Q *\}o]K. A\o)o\) ^ig-O. £ 
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